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Inland waters
Parameter E x c e l l e n t 
quality
Good quality S u f f i c i e n t 
quality
Reference methods of 
analysis
1 Intestinal Enterococci (cfu/
100mL)
200(*) 400(*) 330(*)
ISO 7899-1 or ISO 
7899-2
2
Escherichia coli (cfu/100mL) 500(*) 1,000(*) 900(**)
ISO 9308-3 or
ISO 9308-1
Coastal and transitional waters
Parameter E x c e l l e n t 
quality
Good quality S u f f i c i e n t 
quality
Reference methods of 
analysis
1 Intestinal Enterococci (cfu/100 
mL)
100(*) 200(*) 185(*)
ISO 7899-1 or ISO 
7899-2
2
Escherichia coli (cfu/100mL) 250(*) 500(*) 500(**)
ISO 9308-3 or
ISO 9308-1
Drivers
(*)	  Based	  upon	  a	  95-­‐percenEle	  evaluaEon,	  (**)	  Based	  on	  a	  90-­‐percenEle	  evaluaEon.
(*)	  Based	  upon	  a	  95-­‐percenEle	  evaluaEon,	  (**)	  Based	  on	  a	  90-­‐percenEle	  evaluaEon.
Ø 2006/7/EC	  BWD	  
Drivers
Culture-­‐Based	  	  
Laborious Expensive 
Time Consuming
(18-72 h) 
Not suitable when  
Immediate action 
required!
Ø Need for early warning  technologies 
Background – Enzyme based methods
β-D-Glucuronidase
(GUS)
GUS extraction
GUS activity measurement
Colilert 18
Chromocult 3M Petrifilms
Substrate uptake 
Outputs
q 	  ConEnuous	  ﬂuorometric	  method	  for	  the	  measurement	  of	  
GUS	  acEvity.	  	  
	  
q 	  Sample	  preparaEon	  protocol	  to	  maximise	  GUS	  recovery	  
from	  E.	  coli	  contaminated	  samples	  
	  
q 	  Sensing	  plaQorm	  for	  E.	  coli	  detecEon	  in	  environmental	  
waters.	  	  
Sample	  	  
Sample	  
PreparaEon	  	  
GUS	  
DetecEon	   Waste	  
-­‐	  Fluorogenic	  
substrate	  
	  	  	  	  	  	  	  	  	  -­‐	  Substrate	  	  
addi9on	  &	  detec9on	  
5	   6	  
5	  
Protocol Description 
3	  
Legend	  	  
-­‐	  E.	  coli	  
37.0 °C 
	  	  -­‐	  Incuba9on	   3	  
4	  
4	  -­‐	  GUS	  recovery	  
-­‐	  Capture	  &	  pre-­‐
concentra9on	  
1	  
1	   2	  
-­‐	  Lysing	  buﬀer	  
addi9on	  	  
2	  
0	  min	   15	  min	   45	  min	   75min	  
-­‐	  GUS	  
-­‐	  Fluorophore	  
6	  
37.0 °C 
GUS 
Detection 
Sample 
Preparation 
Continuous Fluorometric Method for GUS
ColiSense (GUS Detection) 
Labelling 
Sample	  inserEon 
The Detection Platform 
Sampling Sites 
River and Seawater Samples  
194	   163	  
River	  water	  	   Seawater	  
Field Testing   
14	  136	  
MPN	  100mL-­‐1	  
4788	  
pmol	  min-­‐1	  
3873	  
MPN	  100mL-­‐1	  
729	  
pmol	  min-­‐1	  
6131	  
MPN	  100mL-­‐1	  
909	  
pmol	  min-­‐1	  
624	  
MPN	  100mL-­‐1	  
320	  
pmol	  min-­‐1	  
4619	  
MPN	  100mL-­‐1	  
527	  
pmol	  min-­‐1	  
6131	  
MPN	  100mL-­‐1	  
728	  
pmol	  min-­‐1	  
677	  
MPN	  100mL-­‐1	  
629	  
pmol	  min-­‐1	  
v ParEcle	  associated	  bacteria	  
v %VBNC	  bacteria	  	  
Observations
v Method developed and applied for the detection of E. coli from 
environmental water samples and was successful in predicting E. coli 
concentrations below the EU threshold for “excellent quality”  < 1.5 h. 

v Continuous fluorometric method for the determination of GUD activity 
has been developed (minimal sample manipulation, reagent consumption 
minimised)

v Sample preparation protocol for recovery of GUS from  E. coli  
contaminated  environmental samples
v Bathing water monitoring May-September 2016 Dublin Bay
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